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(72)fg$j# 








f«*f Sg*3&8?KSKZ 2-2-6 






mm n& 






^*»»«T&»lJ»W2-361 -49 






^^mrtfSr&^Fi^^4 -10- 2 

t;>X+*9 -301 






*»fr*K*«3lCK** 3-9-1 -709 




(74)tfSA 


2W± *fflffl 5f« 



(57) [B»] 

[ISM] A7fn^f^ ■ 7t~t>ftXW(7), 7°U 
*t6. A^fn-ff^ ■ 1M If* 7? * 

[JW»¥R] A^fO^ffX • 7;*— tM^X (Bacter 
oides forsythus ) <7)Sfefef*D N A^4>f#fcfl#S D N 
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[§S**f 1 ] A^fO'ffX ■ 7*~*MVA (Bact 
eroides forsythus) <9£fefe<*D N A*»fet#£>ilW6 D 

[tt$Jg2] A7fn>(fx • 7*-iMlfx#*A? 

fn^fX • 7t-t-<tXATCC4 3 0 3 7**T26 
*i»#JRlB»ODNA. 

[«WWI3 3 ByW^KW** : 1 fc»3*i*ME 
[IM8X4 J EM*«>E9I#9 : 1 fc5*3ft**HKE 

?|J<7>— flltttSDNAtftoT, rDfT-tfgfla 
tWMLJStt**"*- & *K U ^7** F & 3 - FTS D N A . 

MHiJDNAkXh'jyi/'zyh SrifefrTTv n >f 7' 

y^xnDNAtfcot, rntr- tfffitt&tfis 

[ IfcRJS 6 ] EM*OEW#» : 1 fcSS *i* «*E 

Wfcawc. i2BfL<tt»«o«**«*:*. flan. »a 

X(iliS^DNAt*oT, rofr-ifgtt&v 

»JlLSttft*^4 "J ^7'f- F 3- K"T* D N A . 

[ If 7 3 E^J*Offiyrj#^ : 2 k:^£*u> 7 s y 

»Eyfl*»£&£^y^rf-F£3-F^*DNA. 

[ar««8 ] ew»oew»¥ : 2 Krafts r s y 
tiiot, ro^r--tfiSttat^*jiiLSttt*rt"4sKy 

[ Ht#3 9 ] EM*AEW#» : 2 fc^S tl S T $ y 

»e?ij td&wc, i m l < t4*«cor $ y wss*<x 

jfe. Win. jfAX^S^Six^T^yKEW^^r*^ 
'J^rf H S 3- Ft* D N AtfcoT , 7Pf7- 

«ttaix»ifli«ft*^rt-6JKy h tn- F-r * d 

NA. 

[ if *if i o i n&m i - 9 v >-rn^t2®<7) dnai: 

3- f sti&jKy f. 

[If 1 1 1 EM*«0E5lJ#f - : 2 CRSit* T 5 

y wslwp h & & ?k y ^rf - f . 

[ 1 2 3 EW»OE#l#^ : 2 (C*S*l4 7 5 
WHO. ffAX^S^$it^-Ky^rf-h'T"AoTs 

rnxr-^«f^rx*jii«tt*^**y^r^ f. 

y«EMO— *«:*^-4sKy KtfcoT, 7'Df 

7— j£tt&tftMtiStt S: #r * * y F . 
[ IftSSB 1 4 ] HER 1 — 9 V ^ ii A»iet8«0 D N A # 

[ 11*31 1 5 ] HH&H 1 4 iEHOJIS'^ ? 

WHOM 6 ] IS*JI1 5lE«^WSrt&«L. %h 
titTUT T— bf ?S1£R^ IfitiStt Sr S *r y ^ r 



( 2 ) 4$R!PF 1 1-9284 



[ f t*JM i 7 j w*jr i o — i 3 v ^r*ia>ie«<o y 

[|f*Bl 8 3 ^y^7^FcO-»\ SfcttLfc5ffl| 

1 7ISi8c0tn:* o 

CWf*«l 9 3 fl*fc:a4-LT^T-n>f • 7* 
h . mim 1 0 - 1 3 v \TMr&BL0>tf V ^7"^ FXti 

cii*xi2 0 3 TKy^rf-Fc^-gp^. aastutsw 
[ m$m 2 1 3 f i i o - 1 3 v vrfLMafoosK y 

[W*«2 2 ] *y ^r*F*)— 3HKLfc5« 

2 1 iaSJ^^KiEo 

[ BWKfl 2 3 3 if 1 - 9 V ^tiMmcD D N AX 
[ DH»R 2 4 3 If 1 7 X*i 1 8 IBa^fit* t 

[000 1] 

^OtJ)SA7fn>ff^ • 7*— IM^* (Bacter 
oides forsythus ) &*CD#BfiTU-r7— - tfilfe?, IS 

**4rnf7" tft*#LTft&V 

[0002] 

H%tt®iSife^)±^ 3 5rMH«0--p t ^> fix V * S # 
&roir7-^tov^^ : P^ft^W*7rn-^ 

[0 00 33 «ffl#!^R6#Si: LT. /VfP 

-if >f ^x t [a] t < ftja«tcRi^--r s 

T-ft^^^^a^^X • i/yi/Vs:yx (Porphyroraona 
s gingivalis) t T9*fr / • T9 + JH±*r 
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(Actinobacillus actinomycetemcomitan 

s) <7)±n#*mmbaim. mwi^zmmti-z? 

?+>&m&tlX^h (»BW85 9-1 28 3 3 8# 
WMBB6 1 -1 4 0 5 2 7#&«. - 1 

7 60 14^18) . tfz. A7fnO^ • y*-*r 

«) . 

[0 0 04] LipLtc&k* ztiblis $mmz£*)y 

(#W8-48 6 9 5^i, #IBPF9-5 284 6 

JWf* T* £ £ 7 ? >te%lhtiX It vfr l >. 
[000 5] 

r— fcfjsttavaunjgtt*^ s ^ y f & n - f 
rnfr-^ffiWMffitt^^t^^nrf f. 

Z. h lz$>£> 0 
[0006] 

C 1 J A^fD^ff^ ■ 7*— iMthX (Bacteroi 
des forsythus ) ^M*D N A*^#^>tlf#l) D N A 

^7*f - F £ =?— F~f & D N A s 

C2 3 rx ■ 7 5r-t^fW/^fn 

^ffX • 7t-^tXATCC430 37ttt*-5iK 
BC1 JIBBED NA. 

^WDNA, 

C4 J SMROSW*^ : 1 l,Z7jkZti&&m i §m<0 

JfcStt***-* *° y ^7°f- Ht3-HtiDNA, 
[0007] C 5 3 ie?'J*Oge?lJ#^ : 1 ItZvkZtL 
h ^wmw W^DNA^Xh'jyyxyh SrffefTF 

ttav»ja«5tt**rr4^ y ^rf* f & a- f-t& d n 
c 6 3 mm<^mm^ 1 *i & umntc 

«tt«r*-rS^y^7-^HS:a-H-rSDNA x 



c 7 ) ffiy»*coffiw#^ : 2 tc*sn & r s y mm 

ytf**fe#4#y^r?-F£:3— F^£DNA N 
C 8 ) iW9«coEW»# : 2 T 5 

?flo-ss**-r&^y ^rf - f £ r?- H-rs d n at* 

[0008] c 9 j mmmmm^ : 2 t^s <i 
& r 5 j mimzte ^x. 1 « l < iani<or s y kjs 

r-Hf^at^«mstt*frrs7Ky f 

fl»DNA s 

C l 0 3 Ma C 1 3 — C 9 3 v vffu&4att<0D N Ate 
=7-KS<iS^y^T^H. 

cm Kflww«ws# : 2 te*2fi& r 5 j mi 

Ws^fe^rfciKy^rf-F. 

C 1 2 3 RM««0EW»* : 2 te^;*ft6 T a 7 R£ 

3a, ftAXtemmztifztfv^y^vx'b-ox. 7°ox 
r— fef?si4&i^»jfli«tt**-r*^y ^rf- f\ 

[0009] C 1 3 3 BPJBaEM** : 2(C^$tl 

& r 5 y isieyiico— » Sr^nr « y f tj> o x , 
rn^r-^mavsjiiLattSr^&sKy ^rf- f , 

C 1 4 3 ttE C 1 3 - C 9 3 V vJVlM3R«0D NA# 

c 1 5 3 we c 1 4 3 etttfwfcst*? f-wm^ti 

c 1 6 3 me c 1 5 3 MmcommztmL, %t>tih 
Txi^T-^mm/mmm^^h^v 17* f $■ 

c 1 7 3 we c 1 0 3 - c 1 3 3 vv«i**e«<otf y 

[00 10] (183 sKy^rf-KO— SP^s ilSJL 

we c 1 7 3 taiE^fii*. 

e ci o 3 - c 1 3 3 vvfftj&*no*y ^rf-Fxw 

C 2 0 3 ^y^rf- Fi0-^P^\ a«Lfc 5«3LhO 

r 5 yKa*^^**^^ H»ft-c*&we c 1 9 3 
iam^7^^>-. 

C 2 1 3 WB C 1 0 3 - C 1 3 3 VYtffu^fEJ&atfy 
■ 7^-^-9-xteJ:&gtS<7)^Bf^ 

[0011] C223 xv^y^Fco-mK m%L 
tz5MM±<o7$ yaaa^fe^s^r^HBrfrrft* 

WB C 2 1 3 fB88tf)f£EWi^ 
C 2 3 3 WI5 C 1 3 - C 9 3 i vf*u&»B«<9D N AX 
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^X tc <fc ^^-g^KfflS, 

(24 3 mfie C 1 7 3 Xte C 1 83 IBigOfiL^Sr^W 
[00 12] 

(A) *%BjlODNA£oi\T 
*»DNA{i, /s^r-n-f ^'x • 7*-iM^Xiii 

#fc:RR5£Siv5rV\ #»»«IIWte*3Vvc % A^fn^ffx 
- 7 * — +;-x LTfcL A^fD^ff^ - 7* — if 

>ftXATCC4 3 03 7^FDC2 9 1ffi, FDC 
DNAtLTii. £ttWfcU\ KITODNA^T^ 

So 

[0 0 13] 1 ) /N'^T-o-f fx ■ 7=r~iM^X<J9lfe 

#maRvmms& £ qrr s # y f - h «r a - h -t & 

DNA, 
DNA. 

[00 14] 2 ) <7)D N AtcHBLT. IByiJ*^EyiJ# 
# : ltC5S^^S»gH^Jc7)--gR^^^DNAr- , S)^ 

/vf r v ¥4 xth d n At*otrnfr- fe'vStKa. 
t\ i*u<»i»«coa«*«^ate, wan, t$Axt,±mm 

" s & U ^r-f - b* S: 3 - H *T 6 D N A t> D 
[00 15] u^t, ffiM«^EM## : 1 fC*5/lS 
t^<0Jfefi*D N AA'tft 1 1X6 D N A t*"?T , 7* 

[0 0 16] tfcj r^bu yyxVh4*ttTVW 

5XSSC. Sxf^VPh, 0. 1%S 
DS N 2 5 0A(g/mLttWfDNAM5 0mM'J 
y|gA'y7r- (pH6. 5 ) SrfflW M^U^X 
^5 0^ 6XSSC (Mi&) T 1WI/2XS 

sc s o. i%sds ( 5 ox:) vsftmoimi'+f 



4 ) SRPBHT 1 1-9284 



[0017] 3 ) <Z)DN AfcRILT. iB9J*c0ffi 

a. atxiE?na<?offiM#-^ : 2^sfi4rsyKffiM 

f H?:^WDNAt*ot, rnfT-tfgtta 
tXJf jm«Stt £ lf§ ^ U HS:3-H-r*DNAt> 
*«HB<50DNA|C*4il&. 
[0018] <ICT\ ffifiJ^ffi^JS^ : 2 

rsyRSWtt. @e?'J#^-: ifc^snstt3is?!ifc:j: 

^X^-VZh&TSSfflg&lTfo*), ^fo^ffx 
[0019] *^DNAi:n- K^ii-S^y^Tf' 

(is *miw#v^y-+}t<7)ffimi£xmwt$>. 

[0020] ^CODNAH A';fD-{fX • 7* 

-im ^x a> ^ £tfn<o -ftmx-yj ^jr^v-zim 
u i^^y^y-STX^y-^^^-r^cifc^j: 9? 

Molecular Cloning 2nd Ed. (Cold Spring Harbor Labor 
atory Press (1989)) fc&3^X . Sl^trt* 

[002 1 ] zcoi. -3 3:#3Shj§co D N a (7of7-< 

afig? ) ftiii^o^MS^ k txmststix^z? 

[002 2] (B) *%HBC0^y^Tf-Hfc:oV^T 

— iM^xfc L-Cii. A^fn^ffx ■ 7^-if-fifx 

ATCC43037» J 5>FDC291«, FDC293 

r^FfcLTJi. iSlTcOsKy^rf-F^ffll 

[0 0 23] 1 ) A^f D>f fx • 7t-t^f 
fe^DNA^^f^tLffSDNAtca-H^fiS^y^ 



BNSDOCID: <JP 41 1 009284 A_l_> 



BNS page 4 



4 



(5) 



^RPFl 1-9 284 



ar4#y*vrf-h\ 

DNAfcn-FSft4sKy*Wf-F. 
[0024] 2) WiKy^rf-HCWLT. B2^J*Offi 
?|J#^ : 2 £^3 ft£ r 5 y KEWtCtJ V>T\ i m L < 

tt»«<orsyHBHb&«^jfe. frtn. JfAXteiisssft 

f-Kfc *^c?)^ 'J - H fc* 4 ft 6 . 

[00 25] *w*B»*c*5v^r. r^/i^io^, 

— 5«£v*3. 4fc. **M»fc*jV^T. T5y KffifiJ 

mm^ : 2 ess ft & r 5 y Bfiw^ 6 . y 

KOiH t JH±i»4 8 k D a fcfttfc&»fe:fti&feft 

I). 

[0026] 3 ) <7)^y FfciBUT. BW«oE 

yiJS-f - : 1 fc^S ft&fiM2flI<0-- SB D N Ate 

3- KSftfiz-Kll ^rfHtftot, 7of7- tfygtt 

£ ft & aaosn tetswe* i m l < 

ftlHK i*AXliS^$ftjfcDNA£a-K$ft4 

ft£o 

[0027] *«H^co^y^rf-HJ±. rofr-^g 

ttii, a^tCiiKimizuka^CO^ (Microbiology and 
Immunology (96) 40 : 717-723) fcUEoTiBje^ft CI t 

[oo28] mt&fgwx y ^7°^ y ^ 

rfF*#*t'J>«/<77r- , {0. 8llXSftt 



h'J^A. 0. 0 2li%fflt*;^^A, 0. 115 

a«%y >BH*«^hy^A (*s*> . rt/o. 02 
s*%yyBt=***y^A (**) (pH7. 5)) 

<77r -TiS'Il^^ Ifc t h COM k . i$K$l# iff 
^i8W>±»fc:-PVvc. 54 1 nm<7)iK3£g£$]^&o 

x?mkvtf-y) nmv yw^ v ?,r -mm, iw- 

ftfft|^«Ot*f£*frt\ fftfft<054 1 nmC0« 

ss-fio^r^o ^tf-ym*m^tzm<n®ftm^v y 

W*<y 7 r -«:fflv^^«*«*5l S . -t ^flCco . 
5Sr»»tfc«Srl*Jll»ft*{t (HU) fcr4. ^'J^ 
7°^ FXfcWJ ^7'f- H*^TW lmg^DlHUtLb 
^Stt^W^ifcO*. r ?§lfiLvSttS:*rf Stfry^T^ 

[0029] 4£. rrnfT-lfaSttj fctt, ^7^ 

H JD*#JW^* «5tt* V H V *B^*H» fc: *5 V >T 

SUDjKU ^7-f- KX«^y^7°f- K<0**Jf»Sr. 5 0m 
Mh'MA' 7 7r-(pH8. 0)fc*»S-ar. M^f{§ 

Val-Gl y-Arg-p--hnT^y K^cO^jS 
2KXHhy^Ay7r-*a^U 3 7*CTlB?f 
ffl>f y^^^-h-TI). fits ^^A^-hf^S 
^»K0V^T, 4 0 5 nmcO(R3t«*«ter4. mm 
ffi.cr>tth 0 tell] h y x^s^ 7 r -Srfflv^ t ^SrStBgk 

f-r— tfasttcofflee^ w lt . s«e««<ojK y ^7^ h 

F t S D N & (M 
[0030] *Wm#V'<'T+ Ktt. JilTcOttWSr^r 

Stt Sr h l> <r>Xfo h Z k ififtip h . 
[0 03 1] 
[^1] 
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(%) + 


SD 




^ Mb M 

/JUi 17'J 


*t US 


/V-Benzovl Val-Glv-Are- nNa 


1 00 

JL U U 




BAPNA 


1 5 ± 0 7 




L-Phe-Ala pNa 


2.7 + 0 2 

* f VI * A/ 


3 0+06 


Gly-Phe~pNa 


2.9± 0.4 


2 6± 0 04 


Gly-Pro-pNa 


0 3 ±0 5 


0 1 + 01 


Ala-Ala-Phe- pNa 


1.6± 0 3 


14+03 


Af-Suc Gly-Gly-Phe-pNa 


2.0± 0.1 


1.1 ± 0.5 


iV-Suc Ala-Ala-Ala- pNa 


2.1+0.4 


1.3 + 0.6 


/V-Suc--Ala-Ala-Pro-Phe- pNa 


1.4±0.5 


0.9 + 0.5 


//-Sue Ala-Ala-Pro-Leu- pNa 


1.4±0.1 


1.2+0.1 


//-Benzoyl- L-Tyro-pNa 


1.0±0.03 


1.3+ 0.3 


Glu-L-Phe- ALa-pNa 


0.5±0.04 


0.6±0.2 


//-Benzoyl-Pro-Phe-Arg- pNa 


1.1±0.2 


0.3 + 0.1 


N-p-Tosyl-Gly-Pro-Arg- pNa 


1.2 ±0.3 


1.4+ 0.6 



-ac^/PvL-f 5 N\ 3-KT-bhra 

f# *i £ r n x r — tfjgtta, ysaustt £3rr4?tf y ^ 

*^*-fcL M*J£. pET, pCDM8. pBluescri 
Pt SKI l+1g<D$;m<r>'<? ^—ifmfhtlhifi^ *369fcO 

d n a**#at# am**'*? ?-T*fotumizmm 

*ffi««Ffc:RBSSfL*fceOT'<i*<. T4DNA'J^- 
-bf Sr ffl V ^4 <?54«3IO*i£ fcflJVi&Cfctf'C**. 

»«e»*t»&. *»H^»iBtt. mzmi^??- 

/U^^AJfe, CaCl 2 J£. DEAE f^X XV? 
[0 0 3 5] icO«fcd^:*»^<o^y^7'^H«. 

[0036] < c ) ^micommz^^x 



wawfctt^4fa*r*wf ^y ? n-^;uta:*xtt 

<?>ix4, 

[0037] mk<nm±<?>tz&<ntfV'*T+ Kl±s 

D N A MiA ? *Lfc»«K**0«ffltl 
4dh^T^, £.tc. # U ^Tf - K cr>--Wrch h ^7 9 ^ 

k»4s **^Ho»Ky ^rf - f<t)t $ y»aewfc*-^v^ 
^n^r^v^mk^zx^^hzit^x^h. 
[00 3 8] # y ^ k <D-m> ^ 4 k mfr 

y9^N5feao 1 {u-3 7 7{fo0«Hfc*5*t4 rs yg?ie 
y(i*^4^r^ KKfr^jf * l < . 1 a— 1 9 o&co 
$mi,z& 4 r $ y as^j S: ^rt- 4 ^ k i 0 

»4U\ *^6^Tf-H»ffri: LTtt. IBM 
[0039] £fc. *mUZi3^Xii. tttb<om&&v 

T-f-vmfrt lx. TiE^^4^rf - mfrcntm 
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[0040] ^wmmtete^x^y^ Ym^mmwb 

liONSWT'fef ^ifcli^U^ ^STRiSftfc 
[0041] ffl**«tt-&Ufc»l»*i: LTf4. ?KU 'J ^* 

y-4 h\ ^^u^yh^y 
[0042] H»f^«4fc»^rf - KBf^-iS* 

KttBBL ¥LBL ^Sf^BL WJ^K, 7*nt° 

[0043] — ^r^HBf«-a*4fci4-e<o»»* 
[oo44] *vr* vmKcommmt. ^r*- K-ffc^o 

[0 0 4 5] (D) ^BJtoV^^covvc 
[0046] *»0H<7)y ^fyWi, SUoffl^^t U 



£K*LTt&V\ se0C7^^yW4. SRiRlEJWJi: L 
T, fflH-»4fcJ4*<0«^tL<J4*iife<0*. 

[004 7] *(m<vl&ftbLX* $3^' 

a. rtcy trrL/ur/Pa-yK ^y t-;wtroy k>\ # 

^K^-hy^A.. T^fc'T^A. **)r>?>jf\U, ^ 

y^'jnt^f k #:*y>\ **j^y*. ^ktvus 

ast. TO&it, PKwatt. »«!aat. s 

[0048] §^>tc, V*H»aS*WKKfcUT. *J£ 0 ji 
y HXJ4-t<0-»S: 9 LT# 
JflL«. 4^?L. Wte*4*L&«rlltfi*fr**^*P 

«*«**!JEI«*J«4. fyWttkLXQ. 1- 
1. Omg/kgMtil*^ i^Sfc*r* : f ; l5&Xi4^ 

[0049] ( E ) *%BBOgt*^»f3EtCOV^ 
*56WcO?Ky^rf-K^L<J4*eo— SB. *^coDN 
A3tL<(4^<D-ak Xt4*SKHOtiif*S:**tfcfc<0 

*. wtwr. *»w^dcy^r^Fxi4-e-<o---»sr** 

A(«tO#a8i#**|lit6EL I SAS, R I A 

»KTS&. *«^»»flKfcffiv^iiftdcy^rf'H 

[0050] £fz. *»B^DN AX*4*co— 

AXJ4*^^..atx«»»**otf*. 

^*^f#ttt-5DNAS:ffl^S^ifyrP^ b&^Sr 
[005 1] 
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[00 52] ftffeffl 1 CrofT— ttlfiW)? n-x 

<T)7X3— —V?\$^ IshiharaA>cOirJ£ (Infection and 
Immunity (95) 63: 1147-1152 ) C^otff-o^. BU 
A7ra>ff^ • 7t^tXATCC43 0 3 

miph. Jftfi*DNA*7xy-;W"C»aj«. x*/ 

»fefUtSftfe*DNAS:lWRR»*S 
au3AIt3»SftL, 1 0— 4 0%^a«l«jKa 
EiKtfHIt < 1 5 4 0 0 0 x g N 1 8«ffl) fcJ: D . 2 
-10kb P ^DNA77^yb^. -Hx^? 
7^yh^7'7X^ H^^— pBluescript SKII+fc: 

s - ^JEE^? * - £ CaCl 2 ffifc: J: 0 *8§^ H 
B 1 0 1 tWALfc. »WlE»S*lfc*»W HB10 
1 £ llI%X^A$^*3i^6 0,u g/mLTVtf 

[0 0 5 3] ^T-^7^n->-^^ff 4>ix&7^^5 

^r7^7-^xy^7h (Applied Bios 
ystem ftH) SrjBwt. -f ? F*x 

>"9"— (Applied Biosystem }±SL model 3 7 3 A) *C 

[0 0 54] £<o£3fc:LTWfc*ifc, A^fo^ffx 

f ? ft * # y f - F<or s y i£ie?'J * bw*# : 2 1 
[0055] xifcOT2 (imirntr- tft^s) 

1 tH-fcsK^ T^u-v-Sr, 60//g/mL 

(Bio-Rad Laboratories^:®) Srffliv£\ isoelectric 
focusihgfc i oTvStt? 9 ? ^ 3 7ofT-lf 
£«#«f«Lfc. JStt^^g f*>S>. Superdex 200 

HR (Pharmacia #») >*/P4iA^9 AtflJwoafll* 

t o o 5 6 3 mz, B9&mztLttMm&mco. *» 

^co.-k y ^rf - f cor n^r — ^iSitRx/mnnmmz 

^xm^tz. Bmm&ztittmm h b i o 1 cow 

0mMhy^A' 7 7r-(pH8. 0) 150,uL£3 
7TCCll*l8K:/# ^-hU a^4 0 5nm<0 



-G 1 y-Ar g-p-~ hPT~y FO®5KJK£ 1 0 
0 (%) t LTSSLfc. 

[00 5 7] »«6»^tfoTV^V^*|||lr H 

B 1 0 1 OBWHAfflWcovvc fc . HaKcWKSrfr-? 

LfcTT^r— Wi. N-^y/^-Va l-Gly 

-Ar g~p-_ fnr^'J HC?f»%7 , nf7-tf 

xfohzttf-ftt^tz. 

[0 0 58] 4fc. »«a*Lfc*»« HBlOlco 

M*«ttffiWtc*W§<x5^y^r^Hteov^T. #® 

tt*. KsKy^r^KU. tlck. o^f^rf-y. n 

F\ RVEDTAVZ^y'VTT-^mmmWZtl 

fz. zcoz tfrh, l^y^rf-F^i^iM yrof 

[00 59] »WEfll$tUfe*»« HBlOlJ:0f 
/^««StttB%4 OOjtzL^:, y yB/<7 7r-(0. 

8fia%s^Fy^A. o. o 2itx«t*;p>"> 

A. 0. 1 1 5SS%y yWL— &mi-bV*7J* <&§ 

*)\ rt/o. 0 2m&%v ywtz. &m$wj* (m 

*) (pH7. 5))tii«UctbfcW70 
l6l^4 0 0 < uL5r3 7 o Cn8$S^>'^rjL^-hL. A 
**O±»<!0 5 4 1 nm«0«a(^*MJtLfc. MSStt 

ttfc 0 . 5 Sr»»t3tfl Sr 1 *Jlll«tt#ffl ( H U > k L 

[0060] JEWK»S*ifc*M* H B 1 

0 1 cOBSWttffiftltt , t h&XT/^lfZttL. *tl? 
ill 4. 2HU/mg, 10. 8HU/mgc0i§M£tt 

^L/i* 4fe. *fSg,hUTfflv^. JBWESIUT^* 

vv*»« hbi o io««B»tB«rtiv^nojiiiafc 

^SKm^il/cAfliS HB 1 0 lc7)M^ilfta}% 
C(i?IAJ ^ D N A 4*^^ y A7f TS> S , #*9J 
co^ y - F*^W$<XT <r t ififtfrb. t fz . 

frfr&mmsmz x o mmmzms- tx^zt^t 
[oo6i] mmwi3 mfacD±m) 

^m^-S - 4 8 6 9 5 -9^«k:iB«^*rffifc:«V\ CHIR 
ON MIMOTOPES PTY LTD (^h^'JT) SOMULTI-PI 
N PEPTIDE SYNTHESIS KIT SrfflV^T. HfifcplJ 1 X*%htl 

fz*%pn<v d n A<ni&mfflfr $> m*ti&# y f 
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»EW»iEyy»# : 4tSS^l6. ) s 17+}* -3 

48ffi (^7°^F-1 ) . HI 6 8-1 7 7f4 (17+ 
H-2) s 6 3 — 3 7 7(4 (*W*F-3) £KS 

[0062] ±ie0^7*^ F £A-f 4 f-J* ( Vaituk 
aitis ) Cy (J, Clin. Endoch. 33.988 (1971) ) ^ 

^-cOBALB/c 5 V^Xftfl kgftftO 1 0 
0 ju g 0)M&17 f - F * 2 Jirt IC 3 EjftTJilf L . 

&m&&<?>immmzim$:WRL. elisa jst*** 

[ 0 0 6 3 ] ELISA mz X hW&imTV>£ o Wto 
fc. A^fn^ff^ ■ 7t-t^tXATCC4 3 0 3 
71*5: 100/ig (Kl^ttfllflO /m LiO«JKt:HH 

U ttivcr/a^y^fcfi^fc. &^T\ «aiXS*ufc 
JfllffllS'SIR.LfcffiSr^x/KcasaiiLfc. 3 7°CT'6 0* 

C2 0 0/ J {L^Zllo-7x^l/yy7^y (0. 0 
4Sfi%) hlOxtL/lOOm L<D3fiBMfc*** ( 3 
0%) fclni, 4 9 0nm<O®3KJK*aiJSL3t. ifc. 
17+ F (Ofth^Hzyxj^ y F ^± Ti?x.s<yh<7)fri 

JRLfc, £*>fc*>MffllU: Ufc. tt*Sr*2fc5sr*\ 
[00 64] 
[512] 



t $ y stsn 




SPDRTW 


0. 5 3 0 


YIIDDDLMSA 


0. 6 0 2 


NGTTNNSKLMKITDA 


0. 6 2 1 


*frH8 


0. 1 SIT 



[0 0 6 5] ^2 J: ^%m<n# x )i7+F<D—mz 
ti!Vi7+\sjUt**)-»t: y 7j' + yk LxmmL&i 

[0066] 9Qk9f4 (vf+yttxcvmm) 
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[0067] £110*5 (gBfflgfc LTcOfflffl ) 

&lvOx/l-£tfc8H£ s o-7x— U->>-'r $>18iS£ 

!t> skm^wmithViz^i^PBs^munLx. 

£35: 3 Ic^cf . 
CO 068] 
[i§3] 



7; ygsse^ 








SPDRTW 


0. 6 2 8 


0. 2 6 4 


YI IDDDLMSA 


0. 6 0 7 


0. 3 5 1 


NGTTNNSKLMKITDA 


0. 6 7 4 


0. ?98 




0. 1BIT 


0. 1 SIT 



[0069] $t3 «k»5 % tt*#k»ffl**«i:coraeO« 

[0070 1 SSSM6 (*«WoDNAS:ffl^TOlMr 
^fO^ff^ ■ 7t-f^ftXATCC4 30 37 

(nybn-;^ IT) Sr. Sau3A.It»M 
1 . 5 Mmit7 h »J >> A/0 . 5 N*BWfc-*- h 'J 9 A/K 

[0071 ] u^t-f n>7 ^ tc. 1 — 1 0 p m 
o 1 Otm rf^r^y— yC5^L7tT^^$ F7°n- 
/^W/iJ^XS^ 4 2°CT--0M>'^^ / <.-F 

»i 7 1^7 r yy^.^ htiiftJ'^ 

[ 0 0 7 2 ] 7y X 5 h'rn-yii^J: 3 Cc LT-f^K 
Lft.DIG DNA 7^uy/yXf^ 
tf--?yj\4 J*WSI) Srffl^f. DiG-dUTPt, 

/7^S pBluescript SKI I+t^^/WUfc. 

[0 073] ^WrU^-fXttiJCOidKUT* 
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(10) 



nm^i 1-9 2 84 



MLtz. 5 0%*y^AT$h\ 5XSSC, 

^y^vs'/yr-. 0. l%t;^i/y, o. 0 1%S 
DSS:-&t^vf yy^>f X^77r-t, 4 2 e C, 18 



XLtz^x^yy 4)V9— DIG dna 

[0 0 74] A'^fO'ff^ ■ 7*-* iMir 

XATCC4 3 0 3 »^HlH*3«S{4-f-tL^<l 
0. 6kbp s 0. SkbpcOffiS^^VKSrffML 

ATG GCT CCA ATG GGA GCT GTA TGG GAT 
Met Ala Pro Met Gly Ala Val Trp Asp 

1 5 
TCA TCT AAG ATG GCT TTT GCC AAT GAG 
Ser Ser Lys Met Ala Phe Ala Asn Glu 

20 

TGG TCA ACT TGT CTC AGT TTA AGA GTC 
Trp Ser Thr Cys Leu Ser Leu Arg Val 

35 

GAT CGT ACC TGG CGA CTT GCC AAT AAA 
Asp Arg Thr Trp Arg Leu Ala Asn Lys 

50 

TTT GGT TAT GAA ACG GTA TCT TAT GAC 
Phe Gly Tyr Glu Thr Val Ser Tyr Asp 

65 

GAA TTT TGG AAA CAA TGG AAA AAA GGA 
Glu Phe Trp Lys Gin Trp Lys Lys Gly 

80 

TTT ATT GAA GCC AGT TGG TCG CTA TTC 
Phe He Glu Ala Ser Trp Ser Leu Phe 

95 

GTT TGT GCA TGT GGC AAT ACT AAA GAG 
Val Cys Ala Cys Gly Asn Thr Lys Glu 

110 

TTT TCG GAA AGA ATG TTC TAT TCC GGG 
Phe Ser Glu Arg Met Phe Tyr Ser Gly 

125 

TAT TGG TGG AAG TGG AGA GAG GCC CAA 
Tyr Trp Trp Lys Trp Arg Glu Ala Gin 

140 

ACA GCA AGA GCG AAG GCC CCT CAA AAT 
Thr Ala Arg Ala Lys Ala Pro Gin Asn 

155 

AAA CCG TAC ATA ATT GAC GAT GAT TTG 
Lys Pro Tyr He He Asp Asp Asp Leu 



[0075 ] 

[0076] 
[■91*] 

mm^: i 

SS?'J<7)JI£ : 1 2 7 2 



I#9<0«JH :Genomic DNA 



GAC CGA 
Asp Arg 

10 
AAG TTG 
Lys Leu 

25 

CAC GAT 
His Asp 

40 
GGA GGG 
Gly Gly 

55 
AGT GGC 
Ser Gly 

70 
AAG AGT 
Lys Ser 

85 

CGG AAT 
Arg Asn 
100 

GAG GTT 
Glu Val 
115 

GCG GTG 
Ala Val 
130 

AAC CAT 
Asn His 
145 

ATG GAT 
Met Asp 
160 

ATG TCA 
Met Ser 



TCT TTG 
Ser Leu 

AGA TAT 
Arg Tyr 

GGA CAT 
Gly His 

TTG AGG 
Leu Arg 

CGC TAT 
Arg Tyr 

TTT TCT 
Phe Ser 

CAA AOG 
Gin Thr 

CAA AAA 
Gin Lys 

AGC AGC 
Ser Ser 

AAA GGC 
Lys Gly 

GTG TTG 
Val Leu 

GCA ATT 
Ala He 



GCG CFA 
Ala Leu 
15 

CTG TTT 
Leu Phe 
30 

TCT CCT 
Ser Pro 
45 

ATG ATC 
Met lie 
60 

GGC AGT 
Gly Ser 
75 

GAT GCT 
Asp Ala 
90 

CCC GTC 
Pro Val 

105 
AGG CTG 
Arg Leu 

120 
AAC TGG 
Asn Trp 

135 
CTT AAG 
Leu Lys 

150 
CTC TTG 
Leu Leu 

165 
GCA AAT 
Ala Asn 



45 



90 



135 



180 



225 



270 



315 



360 



405 



450 



495 



540 
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170 175 180 

AAA GTC GGC ATC AAC AAA ATA ACG GCA AAA TCG ATT GCT ATC GGA 
Lys Val Gly He Asn Lys He Thr Ala Lys Ser He Ala He Gly 

185 190 195 

CAA GAT GGT TTA CGT TGT ATC GGA ACA AAA GAC ATT TTG GTA AGT 
Gin Asp Gly Leu Arg Cys He Gly Thr Lys Asp He Leu Val Ser 

200 205 210 

GTG GAT TCT TCA GGG ACG CTG CAA TTA CAA ATG GCT CAG GCT AAT 
Val Asp Ser Ser Gly Thr Leu Gin Leu Gin Met Ala Gin Ala Asn 

215 220 225 

TAT CGG AAT GAC AAC CGG ATC AGC GAA ATC CAA GCA ACC AAG ATT 
Tyr Arg Asn Asp Asn Arg He Ser Glu He Gin Ala Thr Lys lie 

230 235 240 

GCC AGA GAA TTG ATT GAA GAT TTG GGA ATT GCC AAG GAT GTC AAA 
Ala Arg Glu Leu He Glu Asp Leu Gly He Ala Lys Asp Val Lys 

245 250 255 

TTG ACA CCG GCA ACT ACG TAT AAC TCG TTC CTG TGT GGT GCC AAT 
Leu Thr Pro Ala Thr Thr Tyr Asn Ser Phe Leu Cys Gly Ala Asn 

260 265 270 

ACG AAA ACT GGC GAG CAG GGT AAG CCA ACG GTG GTA GAG ACT ATT 
Thr Lys Thr Gly Glu Gin Gly Lys Pro Thr Val Val Glu Thr He 

275 280 285 

ATT CAG TTC CGC CAA GTC AAT GAC AAA ATG GAA AGT GTG AAT GCA 
He Gin Phe Arg Gin Val Asn Asp Lys Met Glu Ser Val Asn Ala 

290 295 300 

GAT TCC GGT TTC GTT GCA GTC GCT GTT GAC AAC GAC GGA AAG ATC 
Asp Ser Gly Phe Val Ala Val Ala Val Asp Asn Asp Gly Lys He 

305 310 315 

ACA CGT CTA ACC AGC TCC GTC AAA CCA ATT GTA GAT ACC CAA AAG 
Thr Arg Leu Thr Ser Ser Val Lys Pro lie Val Asp Thr Gin Lys 
.320 325 330 

AGT ATT GAT ATG CAG AGC CTT GCT AAA AAG AGG GAG GTC AAA ATG 
Ser He Asp Met Gin Ser Leu Ala Lys Lys Arg Glu Val Lys Met 

335 340 345 

AAG GAG CTT TCT GTC GAA GAA CGA TTC GAA AGA AAG ATC AAT CGC 
Lys Glu Leu Ser Val Glu Glu Arg Phe Glu Arg Lys lie Asn. Arg 

350 355 360 

TTG ATA AAC GGA ACG ACA AAC AAC AGC AAG TTG ATG AAG ATA ACA 
Leu He Asn Gly Thr Thr Asn Asn Ser Lys Leu Met Lys lie Thr 

365 370 375 

GAT GCC CCA AAG GTA ATG GTC GAA ACA CTC TCC GAT AAA ATC GGG 
Asp Ala Pro Lys Val Met Val Glu Thr Leu Ser Asp Lys He Gly 

380 385 390 

TAT GAC TTC TCT TCC AAC TAT GCC CAA CCG GTC CAG CAG CGT GAT 
Tyr Asp Phe Ser Ser Asn Tyr Ala Gin Pro Val Gin Gin Arg Asp 

395 400 405 

ATC GAA ATC AAA GTG GGC GAT TTT GTA AAA CGC TAC CAA TTG AGA 
He Glu He Lys Val Gly Asp Phe Val Lys Arg Tyr Gin Leu Arg 

410 415 420 

GTA GAT TTG TAA 



ttm¥l 1-9 284 

585 

630 

675 

720 

765 

810 

855 

900 

945 

990 
1035 
1080 
1125 
1170 
1215 
1260 
1272 
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Val Asp Leu 

[0077] : 2 r*;tfoSA- : USStt 

ffifll*>RS : 4 2 3 S^JOffiH : 9W% 

Met Ala Pro Met Gly Ala Val Trp Asp Asp Arg Ser Leu Ala Leu 
1 5 10 15 

Ser Ser Lys Met Ala Phe Ala Asn Glu Lys Leu Arg Tyr Leu Phe 

20 25 30 

Trp Ser Thr Cys Leu Ser Leu Arg Val His Asp Gly His Ser Pro 

35 40 45 

Asp Arg Thr Trp Arg Leu Ala Asn Lys Gly Gly Leu Arg Met He 

50 55 60 

Phe Gly Tyr Glu Thr Val Ser Tyr Asp Ser Gly Arg Tyr Gly Ser 

65 70 75 

Glu Phe Trp Lys Gin Trp Lys Lys Gly Lys Ser Phe Ser Asp Ala 

80 85 90 

Phe He Glu Ala Ser Trp Ser Leu Phe Arg Asn Gin Thr Pro Val 

95 100 105 

Val Cys Ala Cys Gly Asn Thr Lys Glu Glu Val Gin Lys Arg Leu 

110 115 120 

Phe Ser Glu Arg Met Phe Tyr Ser Gly Ala Val Ser Ser Asn Trp 

125 130 135 

Tyr Trp Trp Lys Trp Arg Glu Ala Gin Asn His Lys Gly Leu Lys 

140 145 150 

Thr Ala Arg Ala Lys Ala Pro Gin Asn Met Asp Val Leu Leu Leu 

155 160 165 

Lys Pro Tyr lie He Asp Asp Asp Leu Met Ser Ala He Ala Asn 

170 175 180 

Lys Val Gly He Asn Lys He Thr Ala Lys Ser He Ala He Gly 

185 190 195 

Gin Asp Gly Leu Arg Cys He Gly Thr Lys Asp He Leu Val Ser 

200 205 210 

Val Asp Ser Ser Gly Thr Leu Gin Leu Gin Met Ala Gin Ala Asn 

215 220 225 

Tyr Arg Asn Asp Asn Arg He Ser Glu lie Gin Ala Thr Lys He 

230 235 240 

Ala Arg Glu Leu lie Glu Asp Leu Gly He Ala Lys Asp Val Lys 

245 250 255 

Leu Thr Pro Ala Thr Thr Tyr Asn Ser Phe Leu Cys Gly Ala Asn 

260 265 270 

Thr Lys Thr Gly Glu Gin Gly Lys Pro Thr Val Val Glu Thr He 

275 280 285 

lie Gin Phe Arg Gin Val Asn Asp Lys Met Glu Ser Val Asn Ala 

290 295 300 

Asp Ser Gly Phe Val Ala Val Ala Val Asp Asn Asp Gly Lys He 

305 310 * 315 

Thr Arg Leu Thr Ser Ser Val Lys Pro He Val Asp Thr Gin Lys 

320 325 330 
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(13) ErBPFl 1-9 284 

Ser lie Asp Met Gin Ser Leu Ala Lys Lys Arg Glu Val Lys Met 

335 340 345 

Lys Glu Leu Ser Val Glu Glu Arg Phe Glu Arg Lys lie Asn Arg 

350 355 360 

Leu lie Asn Gly Thr Thr Asn Asn Ser Lys Leu Met Lys lie Thr 

365 370 375 

Asp Ala Pro Lys Val Met Val Glu Thr Leu Ser Asp Lys He Gly 

380 385 390 

Tyr Asp Phe Ser Ser Asn Tyr Ala Gin Pro Val Gin Gin Arg Asp 

395 400 405 

lie Glu He Lys Val Gly Asp Phe Val Lys Arg Tyr Gin Leu Arg 

410 415 420 

Val Asp Leu 

[0078] EM#9 : 3 K1?n>?- : mm£ 

e#i<o3! : r 5 j m mm: 

McOW : — #ffl[ Tyr He He Asp Asp Asp Leu Met Ser Ala 

htfViS- : ffifflft 1 5 10 

mncomm : K [OOSO] ffi99#-t : 5 

mm : gayi]tf>«3 : 1 5 

Ser Pro Asp Arg Thr Trp Mfficom : T 5 

1 5 »OR:— 

[0 0 7 9] ffiyiJS#: 4 h*rn>?- :H!«[tt 

S2?'J<7)#2 : 1 0 B&kOWSA : *<7J-V 

mm : 

Asn Gly Thr Thr Asn Asn Ser Lys Leu Met Lys lie Thr Asp Ala 
15 10 15 



(51) Int. CI. e WBifiSft FI 

C 1 2 N 1/21 C 1 2 N 9/52 

9/52 A 6 1 K 37/54 

//(C12N 15/09 ZN A 

C12R 1:01) 
(C12N 1/21 

C12R 1:19) 

(C 1 2 N 9/52 

C12R 1:19) 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In diagnosis and the therapy of the important disease in dentistry, 
especially periodontosis, this invention relates to the antibody to a useful periodontopathic- 
bacteria origin enzyme, a measuring method for the same, and the enzyme concerned. 
[0002] 

[Description of the Prior Art] Periodontosis serves as the most important disease of the 
dentistry field in today's aging society. While desire of liking to eat a thing for one's gear 
tooth throughout life becomes increasingly strong, the periodontosis which causes dental loss 
is continuing increasing with age certainly. When advancing periodontal treatment, **** 
diagnosis and diagnosis which grasp symptoms are very important. 

[0003]Now as a clinical parameter currently used for **** diagnosis or diagnosis The depth 
(probing depth) of (1) pariodontal pocket, and the amount of loss of adhesion (attachment 
loss), (2) The index showing a dental oscillation degree and the inflammation state of (3) gum 
(gingival index), (4) Items, such as the amount of exudates (GCF volume) of the index 
(plaque index) showing the accumulation state of a dental plaque, the index (gingival bleeding 
index) showing (5) bleeding, the alveolar-bone-absorption state from (6) X rays, and (7) 
gingival sulci, are known. 

[0004] However, these clinical parameters had left the problem in respect of the following, and 
were not enough satisfactory. First, although measurement of the depth of the pariodontal 
pocket or the amount of loss of adhesion, the judgment of the grade of the alveolar bone 
absorption from an X ray, etc. are used widely as a useful clinical parameter for getting to 
know the grade of destruction of the periodontium which is the most important symptoms of 
periodontosis, These show the result of the periodontium destruction by the past inflammation 
to the last, and cannot serve as a key which gets to know the influence of activity, a tooth 
pulp, etc. on periodontium destruction in the actual condition. 

[0005] A gingival index (gingival index), Plaque Index (plaque index), Although the grade of 
agitation of a bleeding index (gingival bleeding index) and a gear tooth, the amount of 
exudates of a gingival sulcus (GCF volume), etc. are the parameters reflecting present 
condition of disease, There was a difficulty that accuracy, reproducibility, and objectivity are 
missing as a clinical parameter forjudging the necessity for diagnosis of the activity of the 
actual condition of periodontitis or a therapy which advances at a complicated step ~ a 
judging standard is very rough or needs a special measuring device (GCF volume). Thus, the 
actual condition is that there is neither the objective diagnosis method nor an exact diagnosing 
method in diagnosis of periodontosis, etc., and this poses a global problem in the field 
concerned. 

[0006]These days, By measuring two or more enzymes of the Porphyromonas gingivalis 
(Porphyromonas gingivalis) origin which is one of the periodontopathic bacteria using a 



suitable substrate and/or activator. Although the method of diagnosing periodontosis is found 
out (international application published unexamined application; W092/07086), There is a 
fault, like the singularity and sensitivity of that specification of an enzyme is not made by the 
invention method concerned and the substrate used for measurement are low, The enzyme 
activity furthermore measured by these methods is unknown in how many influences are 
received by various inhibitor of living body origin (endogeneous inhibitors such as serpins 
and cystatins), As for the method concerned, when these enzymes were influenced by 
inhibitor, what has the exact amount of enzymes measured by the invention method 
concerned could not say, but was still insufficient for using for diagnosis of periodontosis. 
[0007] 

[Problem(s) to be Solved by the Invention] Although it faces getting to know the advancing 
state of the condition of disease concerned objective about diagnosis of periodontosis, etc. 
judging how a subsequent therapy is performed and it is dramatically important, The method 
of still satisfying fully as mentioned above was not provided, but it was anxious for 
development of the method that the advancing state of periodontosis can be judged simple. 
[0008] 

[Means for Solving the Problem] When this invention persons were considering an operation 
in periodontosis of P. gingivalis (P. gingivalis) which is one of the periodontopathic bacteria, 
the biomass concerned was producing a new enzyme which is protease, and they found out 
this enzyme participating in periodontosis. 

[0009]In proportion to progression of condition of disease of periodontosis, the above- 
mentioned enzyme activity went up in a periodontosis clinical patient's crevicular exudate, 
and this invention persons found out the new knowledge that a condition of periodontosis and 
a grade of an activity rise of the enzyme concerned had correlation. 
[0010]Especially the enzyme concerned has the collagenase activity which decomposes 
strongly type I collagen which is a basic component of periodontium^ A functional disorder is 
caused to inflammatory cells, such as causing direct destruction of periodontium, and 
neutrophil leucocyte, and a host defense system is destroyed, When a direction of measuring 
the enzyme concerned rather than measuring an enzyme of the P. gingivalis origin in which it 
becomes clear in which to have character to be closely related to the onset of periodontosis or 
advance, and a function, and it is known conventionally got to know progression of condition 
of disease of periodontosis, it found out that it is very significant. 

[001 l]It is completed based on the above-mentioned knowledge, and this invention provides 
said enzyme which P. gingivalis produces, and a detecting method of this enzyme. 
[0012]An enzyme of this invention is P. A microorganism belonging to gin JIBARISU can be 
used, for example, it can obtain as follows. First, after cultivating a microorganism belonging 
to P. gingivalis, adding ammonium sulfate to the culture supernatant and considering it as 
saturation 70%, formed precipitate is collected by centrifugal separation or other means, and 
this is dialyzed to a phosphate buffer solution which contains a nonionic surfactant, for 
example. Subsequently, non-adsorbing fractionation obtained by applying centrifugal dialysis 
supernatant liquid to columns, such as DEAE Sephacel equilibrated with a phosphate buffer 
solution etc., is condensed, it applies to columns, such as CM **TOYO pearl, further, and an 
activity fraction is eluted. After condensing and dialyzing an eluate fraction at the last, it can 
obtain as a refining enzyme by applying to isoelectric point separation of pH 3.5 to 10 range, 
and collecting activity fractions of pH 5.0-5.5, and also giving gel filtration, such as TSK gel 
G2000SW, after concentration and dialysis. 

[00 13] A new enzyme (protease) of this invention obtained thus has specific enzymology 
character as shown below. 

[0014](1) Operation; while having direct resolution to periodontium which makes collagen a 
subject, it has obstacle activity to inflammatory cells, such as neutrophil leucocyte. A 



decomposition form of this enzyme is comparatively nonspecific, and acts as protease 
(Endoproteinase). 

(2) Substrate specificity; while it has high resolution to various protein, such as collagen and 
an immunoglobulin, Quality t of a synthetic fluorescent group - Butyloxy carbonyl L- 
phenylalanyl L-seryl L-arginine 4-methylcoumaryl 7-amide (Boc-Phe-Ser-Arg-MCA) and 
carbobenzoyl-L-phenylalanyl L-arginine 4-methylcoumaryl amide. (Z-Phe-Arg-MCA) etc. — 
it has arginyl and peptidase (arginylendopeptidase) activity which are decomposed 
specifically. 

[0015](3) Optimal pH and stable pH; as shown in drawing 1 , in any [ of a protein substrate 
and a synthetic substrate ] case, be in 7-8, and optimal pH ? s is stable in pH four to nine. 
(4) The range of operation optimal temperature; it is 37 ** from a room temperature (refer to 
drawing 2 ). 

[0016](5) Activation; as shown in Table 1, it is remarkably activated with sulfhydryl group 

reducing agents, such as cystein, 2-mercaptoethanol, and dithiothreitol. 

3* 1 





(mM) 


(%) 


ft b 




10 0 




1 


7 7 6 0 




5 


8 5 3 0 




1 0 


7 6 9 0 




1 


7 2 9 0 




1 


8 4 10 



[0017](6) Inhibitor; as shown in Table 2, chymostatin, leupeptin, E-64, antipain, EDTA, 
TPCK, TLCK, etc. receive strong activity inhibition. However, into a cystatin group, it is not 
influenced at all (an egg white cystatin, the Homo sapiens cystatin S, etc.). 
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[0018](7) Molecular weight; molecular weights which determined a molecular weight on 
appearance for which it asked by gel filtration by about 50 kDa(s) and SDS gel 
electrophoresis are about 44 kDa(s). 

(8) Others; isoelectric point pH5-5.5 [0019]And it is presumed that the above-mentioned 
enzyme has structure or this which is shown by a lower formula, and a similar peptide 
sequence. In a formula, a base sequence which encodes the peptide sequence concerned was 
also shown collectively. 
[0020] 
[Formula 1] 



TTT AATGCATAAATACAG AAGGGOTACTRCACAOT/WVAATCATArTCT AATTTCATCAAA GO 

M&APJUiACTTQriKGIiK mV ' 120 

MKHItNKFVSZA-IiCSBbLGGM 20 

GCATTTGCGCAGCAGA<^<3A^Trr<^ ATTGCTCG AATQC ACT 1 BO 

APRQQT-E-IfGRKPNVRtiEiBST 40 

CAGCAATOGGTGAOlAAGGrrCAGTTCC^ 240 

OQSVTK VQFRMDN LKFTEVQ 60 

ACCCCTAAGGGAATGGCAC&AGTGCCGACCTATA<^^ 300 

TFKGMA.QVPTYTEGVNL3ER 80 

GGGATGCCTACGOTTCOCATTCr ATCACXXnX?TT*FG GCGGTTTCAGACACTCCTG AGATG 360 

GMPTLP rLSRGLAV SDTRGM 100 

AAGGTAGAGGTTGTT0XXrK3VAACTni^ 420 

KVEVVfiS KPIE KK NVliIAPS 1 20 

AAGGGCATC ATTATGOGTAACGAAGATCCGAAAAAG ATOCCTT ACGTTTATGGAAAC AGO 480 

KGMIKRHEDPKXIFYVYGKS 140 

TACTCGCAAAACAAATTCTTCOCGGGAGAG ATCGOCACGCTTPGATGATXXnTTTTATCCTr 540 

YSQ.NKFF PGEIATLDDPFIL 160 

CX?IX; ATCTCO^XSCACAGGTTGT AAACTTT^GC CTTTGCAGT ATAACCCTGTG ACAAAG 600 

RDVRGQ VVKFAPE.QYNPVTK 180 

ACGT^?CGCATCTA3JfU0GGAAATCACT 660 

TDRIYT EITVAVSET SEQOK 200 

AATATTCTGAACAAGAAAGGTACATTTGCCGGCT^^ 720 

N I D N K X ' 0 ' T P A G P E D T Y K R H P 220 

ATGAACTACGAGCCGGGGCGTTACACAOCX^^AOAGGAAAAACAAAATGGTC 780 

MNYEP GRYTP VE EKQNGRM3? 240 

GTCATOGTAGCCAAAAAGTATGAGGGAGATATTAAAGATTTOG^ 840 

V I V . A R K I E G D I K D F V D WK N . Q 260 

CGOTGTCTCOGTaiCOGAGGTGAAAGTGGCAGAAG 900 

RGLRTEVKVABD XASP V TAH' 280 

GCTATTCAGCAGTTCGTTAAGCAAGAA 960 

AIQQFVK QKYEKEGMDDTY V 300 

CTTTTGGTTGGCGAiraVCAAAGATATT^ 1020 

XiItVGDH XDZPAKZTPG.I KS D 320 

CAGGTAXATGGACAAA3IAGTAGGTAATGACCACT^ 1080 

QVYGQIVGNDHYNEVF I G R F 340 

TCATGTCAGAGCAAAGAGGATCTGAAG ACACAAATCGATCGGACTATrrCACTATG AGCGC 1140 

8CB8KBDX.KTQXDRTI.KYBR- 360 

AATATAACCAOTGAAGACAAATGGCTCGGTCAGG 1 200 

K IT T E D K V D G Q " A X, C X A S A E G 380 

GGCCCATCCGCAGACAATGGTGAAAGTGATATCCA 1 260 

GPSADHGESDXQKENVXANE. 400 

CTTACCCAGTATGCCTATACCAA<^TTATCAAATGTO 1 320 

IfTQYGYTKIXKCYD.PGVTP K 420 

AAGATTATTCATGCTTTCAACXKJAGGAATCrr^^ 1 380 

N XXDAF'NGGX S DVBYT G KG S 440 

GAAACAGCTTGGGGTACGTCIX^CTTCGGCACCA 1 440. 

ETAWGT8 E PGTTHVKQ L T N S 460 

AACCAGCTACX2CTTTATTTTCGACGTAGCTTCT 1500 

NQr.P PIFDVACVNGDF X.FSM 480 

CCXTCCTIX2G(^AAI3CCCTGATGOGTGCAC^^ 1 560 

PCFAE AIiMRAQKD GKPT GTV 500 

CCTATCATACCCTCTAQGATCAACCAGTCTOC C CCTTCrCC^ ATG AG 1 620 

AT.XA8TXNQSWASPM R ' G Q D E 520 

ATGAACGAAATTCTGTGQGAAAAACACCOGAACA^ -1 680 

MNEXt,CE-K HPNNXXRTFCGV 540 

ACCATGAACGGTATGTTTGCT ATGGTGG AAAAGT AT AAAAA^ ATGGTG AG AAGATGCTC 1 740 

TKNGMPAKVEKYKKDGEKML 560 



[Formula 2] 



GACACATG<^CTGTTTTCGGCCACCCCTCCC^ 1600 

DTWTV FGD 'PSIiLVRTLVPTK .580 

ATGCAGGrTACGGXTCOCOCTCACATrAATrrGACGGATGC^^ 1 860 

KQVTAFAQIWLTDASVNVSC 500 

6ATTATAATGGTGCTATTGCTACCATTTCAGOCAA3X3GAAAGATGTTCG<?^ 1 920 

DYHGAXATISAKGKMFG6-AV 620 

GTCGAAAATGGAACACCTACAATCAATCTGACAGGTCTGACAAATGAAAGCACGCTTrACC . 1 980 

VENGTATIMLTGL TNESTLT 640 

<nTACAGTAGTTGGTTACAACAAAGAGACGGTTATrA^ 2040 

LTVVGYNKETVIKTIIT. T.NGK 660 

CCTAAOCCCTACCAGCCCGTTTCCAACn^ACAGCTACAAOGCAGGGTCAGAAAG'rAAOG 2 1 00 

PNPYQPVSNLTATTQGQKVT 680 

CTCAAGTGGGATCCACCGAGCACCAAAACCAATGGAACCACTAA^ 2160 

LKHDA PS.TKTNATTNTARSV 700 

GATGGCATACGAGA A T l \ OTl C U - ra^ 2220 

D G I R E L V L L S V S D AP E It L R 8 720 

GGTCAGGCOG A.C ftTTGTTCTTC AAG C1X2ACC AT WIU'1 'GGAATGATGG ATCCGGTTATCAG 22 BO 

GQAEIVLEAKDV WNDGSGYQ 740 

ATOCTTTTGGATGCAGACCATGATCAATATGG ACAGGTTAXACCCAGTG ATACCCAT ACT 2340 

ILL DADHDQYGQVXPSDTftT 760 

CTTTGGCCGAACIGTAGTGTCCCGGCX^ 2400 

LWPMCSVPANLP.APFE YTVP 780 

GAAAATGCAGATCCTTCTTGTTCCCCTACCi^ 2460 

EH AD P. SCSPTH HrMDGTASV 800 

AATATACC<K5CCGGAACTTATCACTTTGCAATTGC^ 2520 

H I P A GT YD F A I A A P Q A M A K I : 820 

TGGATTGCCGGACAA^GAOOGACGAAAGAAGATGATTATGTATTTC 2580 

W I A G ■ Q- G P TK ED D Y V F E A Q KK 840 

TAC^TmSCTTATGAAG AAGATGGGTAGCGGTGATGGAACTCAA3TOACTATAAGCGAA 2 64 0 

YHFLMKKMGSG DG TELTISE 860 

GGTGGTGGAAGWATTACACCTATACTGTCTAT^^ 2700 

GGGSDYTYTVYR DGTKIKEG 880 

CEGA<XZGAAACGACCTACOGCGATGCAGGAATGAGTGCACAATCTCATGAGT 2760 

LT ETTYRDAGMG A Q 6 HE YCV 900 

GAGGTTAAGTACtXAGOCGGCGTATClXX!GAAGGTaTX7rGTG^ 2820 

EVKYAAGVS PKVCVDYIPD.G 920 

GTGGCAGAOGTAACGG CTCAGAAGCCTTACACGCTGACAGTTGTTGGAAAGACG ATCACG 2880 

VADVTAQKP YTI.TVVGKTIT 940 

GTAACraGOCAAGGCGAACGTATCATCTACGACATGAAO^ 2940 

VTCQGERMIYDHNGRR IiA AG 960 

<XXAACA<^ U 'l Ut,UUT AOlCGGCTCAGGGCGGgrAC™ 3000 

RNTVVYTAQGGYYAVMVVVD 980 

GGCAAGTCTTACGTAGAGAAACTCGCTGTAAAGTAATTCTGTC^ 3060 

GKSTVEKliAVK* .991 

GTGCAGACACTirrTAATATAGCTCirGTAATTGTC 3094 



[0021]The antibody which recognizes specifically the enzyme of this invention which can be 
used for analysis of the above-mentioned this invention enzyme can be created by the publicly 
known method using Freund's (Freund) Freund's complete adjuvant, using this invention 
enzyme. It is as follows when the outline of the acquisition method of the antibody concerned 
is carried out to below. 

[0022]That is, the refining enzyme liquid (about 1 mg) prepared as mentioned above is mixed 
with equivalent weight of Freund's Freund's complete adjuvant, the suspension is injected into 
several places over hypodermic, such as a rabbit, and this is repeated twice at intervals of two 
weeks. Then, a booster is performed once and antiserum is extracted. An antibody can be 
obtained as IgG fractionation by carrying out ammonium sulfate processing and protein A- 
sepharose (Pharmacia Corp., Sweden) column chromatography of the extracted antiserum. 
[0023] What is necessary is just to carry out, for example as following, in order to find out a 
synthetic substrate specifically combined with an enzyme of this invention from the 
commercial available quality of a synthetic fluorescent group, namely, a reaction solution 
(20mM phosphate buffer solution.) containing a substrate, 5mM cystein, and the enzyme 
concerned of lOmicroM After warming pH 7.5 for 10 minutes at 40 **, add lOmM iodoacetic 
acid solution (pH 5), and a reaction is stopped, What is necessary is to measure isolation of 4- 
methylcoumaryl 7-amide (AMC) with excited wavelengths of 460 nm, and a fluorescence 
wavelength of 380 nm, and just to consider it as a synthetic substrate which combines with an 
enzyme of this invention specifically a substrate which separates AMC. 
[0024]Decomposition activity under the same conditions when various kinds of quality of a 
synthetic fluorescent group is used, i.e., the substrate specificity of this invention enzyme, is 
shown in Table 3. As a substrate recognized specifically, Z-Phe-Arg-MCA, Boc-Phe-Ser-Arg- 



MCA, Boc-GIn-Ala-Arg-MCA, etc. are chosen as this invention enzyme from this result. 

These substrates can be purchased from Peptide Institute (Osaka). 

[0025] 
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[0026]The enzyme activity which above-mentioned P. gingivalis which exists in a **** field 
produces can measure a synthetic substrate which recognizes the enzyme concerned 
specifically, for example by a following method, and/or the enzyme concerned using an 
antibody etc. which are recognized specifically. 

[0027] A measuring method of an enzyme of this invention which exists in a **** field can 
specifically be performed as follows. 

[0028](1) Extraction of sample liquid; as subject which extracts sample liquid, a clinical 
patient without a general disease who is slight or has advanced periodontitis is suitable, and a 
tested part chooses pariodontal pocket to which absorption of an alveolar bone of clear 
vertical nature is accepted on an X ray. 

[0029]Extraction of crevicular exudate (GCF) removes a gingival-margin top plaque carefully 
after simple exclusion of moisture first, and extracts GCF using PERIO pay parsed Lipps 
(Harco Electronics, Canada). Extraction is continuously performed for 30 seconds at a time 
using pay [ of three sheets ] parsed Lipps. The amount of GCF(s) measures volume which 
oozes out per unit time applying 2nd pay parsed Lipps to PERIO TRON 6000 (Harco 
Electronics, Canada). 

[0030](2) Measurement of enzyme activity; perform ultrasonication for 5 minutes and use 
centrifiigal supernatant liquid as a sample solution, after dipping pay [ of three sheets ] parsed 
Lipps in phosphate-buffered-saline liquid (pH 7.4) of 300microl ice-cooled beforehand and 
neglecting it at 0 ** for 5 to 6 hours. First, after adding a constant rate of substrates (for 
example, Z-Phe-Arg-MCA, Boc-Phe-Ser-Arg-MCA, etc.) and cysteins to this and warming at 
about 40 ** using a part of sample liquid, an iodoacetic acid solution etc. are added and a 



reaction is stopped. Subsequently, isolation of 4-methylcoumaryl 7-amide (AMC) can be 
measured with excited wavelengths of 460 nm, and a fluorescence wavelength of 380 nm, and 
enzyme activity can be searched for from decomposition activity over the above-mentioned 
substrate. 

[003 l]At this time, an active mass checked in existence of EDTA (lOmM) and leupeptin 
(SOmicroM) turns into the amount of enzymes concerned as a rule of thumb (refer to drawing 
3). However, a substrate to be used is not recognized only with the enzyme concerned and the 
amount of enzymes in this stage may receive decomposition also by the other protease. 
Therefore, after adding a specific antibody to the enzyme concerned to a part of sample liquid 
and making it react for 10 minutes at 37 ** further, Reaction mixture is centrifiiged and it 
separates into solid phase (immune complex) and the liquid phase, and if an active mass 
which measured decomposition activity over the above-mentioned substrate in the liquid 
phase, and shifted to solid phase is computed, it will mean that the more exact amount of 
enzymes concerned was determined. 

[003 2] Therefore, what is necessary is just to take the following process, in order to search for 
more exact enzyme activity. 

(1) A part of sample is made to react to a substrate of this invention enzyme under EDTA and 
ROEPEPUSHIN existence, The amount of this invention enzyme activity is computed by 
deducting the enzyme activity of the process 2 from the enzyme activity of the (2) (3) which 
divides reaction mixture concerned into solid phase and the liquid phase, and subsequently 
measures enzyme activity according to the above (1) after making antibody to this invention 
enzyme act on a part of sample concerned process 1 which measures enzyme activity. 
[0033]What is necessary is just to use a kit for periodontopathic-bacteria origin enzyme 
measurement containing a substrate, (c) leupeptin, and (d) EDTA which are specifically 
recognized by enzyme an antibody specifically combined with the enzyme according to claim 
1, and given in (a) (b) Claim 1, in order to measure an enzyme of this invention simpler. 
[Function] This invention is based on this invention enzyme being peculiar to P. gingivalis, as 
shown in the after-mentioned table 4. And the relation of the activity rise of this invention 
enzyme and the condition of periodontosis in a periodontosis patient's pariodontal pocket is as 
the following. That is, it turns out that the amount of enzymes concerned in the exudate 
extracted from the periodontitis patient's gingival sulcus increases in proportion to the 
increase in the amount of exudates per unit time (increase in a PERIO TRON value) (refer to 
drawing 4 ). That is, although the amount of enzyme activity concerned in a stage with the 
minor amount of exudates is very low, when the active mass increases, the quantity increases 
remarkably with the condition of the degree of middle class and it becomes serious as the 
amount of exudates increases, it turns out that it increases further. 
[0034]Between the increase in the amount of exudates, and the condition of disease of 
periodontitis. If there is ********** ? generally it will be reported. (Cimasoni G.: Crevicular 
Fluid Updated. In: Myers HM, ed. Monographs in Oral Sciences. Basel, Karger, pp. 1-1 52, 
1983). Considering that correlation is also between ****** volume and other clinical 
parameters (a gingival index and Plaque Index), the above-mentioned result shows that 
correlation is between the active mass of the enzyme concerned and the condition of 
periodontosis which periodontopathic-bacteria P. gingivalis produces. Therefore, based on the 
measured value of the enzyme activity of the periodontopathic-bacteria origin obtained using 
the method of this invention, objective judgement becomes possible [ about the condition of 
disease in each periodontosis patient ]. 

[003 5]. The enzyme concerned already. 50kDa cysteine protease of the P. gingivalis origin 
known (JINJI pane (gingipain); Chen Z, Potempa J, Polanowski A, Wikstrom M, Travis 
J:Purification and ) characterization of. a 50-kDa cysteine proteinase, (gingipain) Although it 
is similar in enzymology character, such as from Porphyromonas gingivalis. J. Biol. Chem. 



267:18896-18901, 1992 and optimal pH, and susceptibility over inhibitor, In character, such 
as substrate specificity and thermal stability, it is different, and the enzyme concerned has the 
very important character which was closely related to the following periodontosis which is not 
clarified with the publicly known above-mentioned enzyme, and it is clear that it is a new 
enzyme. 

[0036]Namely, the thing which the protease inhibitor of important living body origin, such as 
disassembling protein, such as type I collagen and an immunoglobulin, well (refer to drawing 
5), a cell pin, and a cystatin, is hard to receive inhibition, Although it exists in two or more 
stocks of controlling the function of a polymorphonuclear leukocyte to concentration 
dependence and time dependency (refer to drawing 6 and drawing 7) . and P. gingivalis which 
differs in serotype in common, it does not exist in the culture supernatant of the bacteria or 
enterobacilli which are called other periodontopathic bacteria — etc. (refer to Table 4) etc. — it 
is shown clearly that the enzyme concerned has a role important for direct destruction of the 
periodontium, destruction of a living body's defense system, etc. as a periodontopathic factor 
peculiar to P. gin JDBARISU. Therefore, it is useful in diagnosis of periodontosis to measure 
this invention enzyme in a periodontosis patient's crevicular exudate. 
[0037] 
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[003 8] Although Table 4 shows the result of having measured the amount of enzyme activity 
concerned contained in the culture supernatant of the bacteria and enterobacilli which are 
called two or more stock culture supernatant and other periodontopathic bacteria of P. 
gingivalis which differs in serotype using two sorts of synthetic substrates, It is shown that 
this invention enzyme is peculiar to P. gingivalis. 

[0039]Therefore, since the enzyme concerning this invention has the above enzymology 
character, it can obtain the above-mentioned enzyme made into the purpose by performing 
refining by making the character concerned into an index from the culture supernatant of P. 



gingival is which usually exists in the Homo sapiens ****. 
[0040] 

[ExampleJHereafter, working example explains this invention in detail. 

[0041]Fruit Example [ of ** ] IP. refining of a gin JEBARISU origin enzyme and enzymology 
character: The enzyme of this invention was refined as follows. P. Gin JD3ARISU 
Ammonium sulfate was added to 381 shares of culture supernatants, and it was considered as 
saturation 70%. Precipitate was collected by centrifiigality and it dialyzed to lOmM phosphate 
buffer solution (A liquid) containing the 0.05% bridge 35 of a nonionic surfactant. After 
condensing the non-adsorbing fractionation obtained by applying centrifugal dialysis 
supernatant liquid to the DEAE Sephacel column equilibrated with A liquid, it applied to CM 
**TOYO pearl column further equilibrated with A liquid ( drawing 8) . 
[0042] After the buffer solution often washed the column, the enzyme activity fraction 
concerned was eluted with the buffer solution containing 70mM salt. The eluate fraction was 
applied to isoelectric point separation of pH 3.5 to 10 range after concentration and dialysis 
(refer to drawing 9 ). Activity fractions (pH 5.0-5.5) were collected, and it refined after 
concentration and dialysis by performing gel filtration of TSK gel G2000SW equilibrated 
with lOmM phosphate buffer solution containing 0.1M Na 2 SC>4 (refer to drawing 10) . 
[0043]Change of the protocol of the refining method of a periodontopathic-bacteria P. 
gingivalis origin enzyme and active masses (all the activity, specific activity, etc.) when Z- 
Phe-Arg-MCA is used as a substrate is shown in Table 5. 
[0044] 
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[0045]real — ** example 2 — anti — The body ** ** Singularity : The antibody used in the 
measuring method of the enzyme of this invention was created as follows. P. The enzyme 
liquid (about 1 mg) concerned refined from the culture supernatant of gin JTBARISU was 
mixed with equivalent weight of Freund's (Freund) Freund's complete adjuvant, the 
suspension was injected into several places over the hypodermic of a rabbit, and this was 
repeated twice at intervals of two weeks. Then, the booster was performed once and antiserum 
was extracted. 

[0046]Measurement was presented with antiserum as IgG fractionation with ammonium 
sulfate processing and protein A-sepharose (Protein A-Sepharose) (Pharmacia Corp., Sweden) 
column chromatography. The singularity of an antibody is checked with the 
nonresponsiveness in that the IgG fractionation obtained from the rabbit which prescribed for 
the patient only Freund's complete adjuvant which does not contain the enzyme concerned 
used as contrast does not neutralize the enzyme activity concerned at all, or Western 



BUROTTENGU. The antibody to the enzyme concerned is a useful thing which has very high 
singularity from not checking any protease activities of the culture supernatant of other 
periodontopathic bacteria. 

[0047]Fruit Example of ** 3 ** Base Measuring method : P. of this invention The measuring 
method of the enzyme of gin JIBARISU origin was performed as follows. First, using Z-Phe- 
Arg-MCA or Boc-Phe-Ser-Arg-MCA as a substrate, this substrate solution (a lOmicroM 
substrate / 5mM cystein / 20mM phosphate buffer solution, pH 7.5) is added to specimen 
solution, and an incubation is carried out for 10 minutes at 40 **. The fluorometry (excited 
wavelengths of 380 nm, fluorescence wavelength of 460 nm) using a spectrophotofluorometer 
determines the amount of AMC(s) which added tales doses of 1 OmM iodoacetic acid solutions 
(pH 5), stopped the reaction, and separated it. At this time, same measurement is performed 
under existence of EDTA (lOmM) and leupeptin (SOmicroM), and the active mass from 
which any substance is prevented turns into the amount of enzymes concerned. 
[0048] After adding the specific antibody to the enzyme concerned to a part of specimen 
solution and making it react for 10 minutes at 37 **, Reaction mixture is centrifiiged and it 
separates into solid phase (immune complex) and the liquid phase, and if the active mass 
which measured the decomposition activity over the above-mentioned substrate in the liquid 
phase, and shifted to solid phase is computed, the amount of enzymes concerned can be 
measured more correctly. 
[0049] 

[Effect of the Invention] The measuring method of a periodontopathic-bacteria origin enzyme 
objective [ this invention ] and simple is provided. By using the measuring method of the 
enzyme of this invention, it becomes possible to grasp exactly, without diagnosing objective 
conventionally depending for the advancing state and activity of the difficult periodontosis on 
experience, and contributes greatly in the cure for a dentistry field. The antibody to the 
enzyme of this invention can also expect (refer to drawing H) , prevention of periodontosis, 
and the use as a treating agent, in view of checking the reaction depressor effect of the 
polymorphonuclear leukocyte which this invention enzyme besides an analytical reagent has. 
[0050] 

[Layout Table]array number:— length [ of 1 arrangement ]: — mold [ of 991 arrangement ]: — 
amino acid topology: — kind [ of arrangement ]: — peptide ** Sequence[Formula 3] 



TTT AATGCATAAATACAG ^<KM<7TACTACAjCAOTiUWU\TCATAT^rX^AATTTCATCAAA GO 

ATGAAAAACTTGAACAAGTTTCTTTTC^ ' 120 

MRND NKFVSIA IiCSBLLGOM 20 

GCATTTGCGCAG^GACAGAGTTGGGACGCAATCCGAATG^ 1 BO 

APAQgT K C.GRKPKVRCir.EST 40 

CACCAATOGGTGACAAAGG/rTCAGTTCCGTATG^ 240 

0 Q SVTKVQPRMDN.tKP T E V Q 60 

ACCCCTAAGGGAATGG<ACAAGT<X:CGACCTATACAGAAG<^^ 300 

TPKGMA.QVPTYTEGVNLSEK 80 

<3CK^TGCCTACGCTTCXX^TTCrATCA^ 360 

GMPTI.PILSR6LAV SDTREM 100 

AAGGTAGAGGTTGTTTOCT<3kAAOTTCATCG^ 420 

KVEVVSS KFIE XX NVLXAPS 1 20 

AAGGGCATGATTATGOGTAACGAAGATOCGAAAAAG ATCCCTT ACGTrTATGGAAAG AGC 460 

KQMIKRNEDPKKIPtVYGKS 1 40 

TACnX^GCAAAACAAATTCTTCOCGGG AGAG ATCG<XACGCT'IX; ATGATCX^TITT ATCCTT S40 

Y S Q . N X F F • P G E I A T L D D P P 2 L 160 
CJGTGATGTGCGTGGACACXSTTCrAAACrTTGCGCCTTT^^ 600 
RDVR GQVVHFAPLQYNPVTK 180 
ACGTTGCGCATCTAXACGXjAAATCAC^^ 660 
TDRIYTEITVAVSET S E Q G K 200 
AATATTCTGAACAAGAAAGGTACATTTGOCGGCTTT^ 720 
N I ErN K X 9' 3* F AGP E D T Y X R M F 220 
AT^AACTACGAGCCGGGGCQTTACACACOGGTAGAGGAAAAACAAAATGGTO^ATGATC 780 
KNYEPGRYTPVEEKQKGRMl' 240 
GTX^T<eTAGCCAAAAAGTATGAGGGACATAT^ 840 

V I V AKK T EG D I X D F VD W K M.Q 260 
CG OQ<3TCTCCGTACOGA<^TGAAAGTGCCA^ 900 
R G L R T K V ,K V A KD X AS P VT AN 280 
GCTATTCAGCAGTCCGTTAAGCAAGAATACGAGA 960 
AIQQFVE QEYSKEGNDI.TY V 300 
CTTT*GGTTGGCGAX<^CAAAGATATTra 1020 
If I»YGDH XDI P AKZ T PG.I K S D 320 
CAGGTAXATGGACAAATAGTAGGTAATGAOCACTAC 1080 
QVYGQIVGNDHYNEVFIGRF 340 
TCATGTGAGAGCAAAGAGGATCTGAACACACAAATCCATCGGACT 1 1 4 0 
S CES K K D Jj K T Q I D RT I KY E R 360 
AATATAACCACGGAAGACAAATGGCTCGGTCAGGXITCT^ 1 200 
H I TTED KWLG O A Xi C I A S A E G 380 
GGCO!ATCO^GACAATGGTCAAAGTGATATCCAGCATGA^ 1 260 
GPSADHGESDIQHEHVTANI, 400 
CTTACCCAGTATCGCTATACCAAGATTATCAA^ 1320 
X.TQYGYTKIIKCYD.PGVTPK 420 
AAGATTATTGATGCTTTCAAOGGAGGAATC 1 380 
HIIDAF'HGGI SEiVKYTGEGS 440 
GAAACAGCTTGGGGTACGTCSlCACTTOGGCACiCACPCA 1440. 
E TAWGT8 H FGTTHVKg L T N S 460 
AAOCAGCTACCGTTTA aUTi raACGTAGC 1 S00 
NQLP FIFDVACVNGDF LFSM 480 

CCTTGCTXCGCftGAAGCOCTGATGOGTGCACAAAA^ 1 560 

P CFAE ALHRAQKD G KFT GTV 500 

GCTATCOTAGCGTC^OGATCAACCAGTCaTGC^ 1 € 2 0 

A I.I A S T I K Q S W A S P M R ' G Q 0 E 520 

ATGAACGAAATTCTGTGCGAAAAACACCCCAACAACAT^ 1 680 

MHEIt.CE~K HPNWlKRTFCCV 540 

ACCATGAACGGTATGTTTGCTATGGTGGAAAA 1740 

TKNGKFAMVEKYKKDGEKML S60 



[Formula 4] 



GACACATGGACTGTTITCGGCGACCCCT<^^ 1800 

DTWTV.7QO 'PG&IiVRTZiVPTK .580 

ATGCAGGTTACCGCTCCCQCTCAO ATT AATTTCACGC ATG CTTCAGTC AACGTATCTTGC 1 860 

MQVTAFAQIHLTDASVNVSC 500 

GATTATAATGCTGCTATTGCTACCATTTCAGCCAATG^ 1 920 

DYHGAIATISARGRMFC6AV 620 

CTCGAAAATGGAACAGCTACAkTCAATCTGACAGGTCT^ . 1 980 

VBKGTATINLTGI. TKESTLT 640 

CTTACAGTAGTTGGTTACAACAAAGAOACGGTTATTAAGAC^^ 20 4 0 

X. T V V G Y N K ETV I KT I IT". T.N G B 660 

CCTAACCOCTACCAGCCCGTTTCCAACT^ 2 1 00 

P M P I Q P V S N L T A TTQG QKVT 680 

CKl^AGTGGGATGCACOGAGCACGAAAACCAATGW 21 60 

X. K H D A 'P 8 . T ' K T H A T T K T A R S V . 700 

GATGGCATACCAGAAT l Xj'GT l V lWl GTCAg 2220 

D 0 1 R E L V I* L S V S D AP E I» L R S 720 

GGTCAGGCOGAGATTGTTCTTGAAGCTCACGATGTTTC 2280 

GQAEIVLEAHDV WND GSGYQ 740 

ATTCTITTGGATGCACACCATCATCAATATGGACA 2340 

lLI. DADHl>QYGQVXPSDTfCT 760 

CTTTGGCCGAACTGTAGTGTCCC^ 2400 

LWPMCSVPANI.7AP7E TTVP 780 

GAAAATGCAGATCCTTOrTOTTCOCCTACC^ 2460 

ENADP. SCSPTN-HXMDGTASV 800 

AATATAOCGGCCGCAACTXATGACTTTGCAATTGC^ 2520 

H I P A G T YD F A I A A P Q . A M A K I 820 

TG<^TTGCCGGACAAGGAOOGACGAAAGAAGATGATTA 2580 

W I AGQGP. TKEDDYVFE AO KK 840 

TACCATTTCCTTATGAAGAAGATGGGTAGCGGTCATGGA^ ■ 2 64 0 

YKFLMKKKCSG DGTELTISE 860 

GGTGGTGGAAG<^^TTACACCTATACTGTCTAT^ 2700 

GGGSDYTYTVYR. DGTKXKEG 880 

CTCAOCGAAACGACCTACOGCGATGCAGGAA 2760 

I. * . ETTYRDAGMGAOSBEYOV 900 

GAGCTTAACTACGCA<XX;GGCX7rATCTCCGAAG OT 2820 

KVKYAAGVSPKVCVDYIPD .G 920 

GTGGCAG ACGT AACGG CT CAG AAGC CTTACACGCIX^CAGTI*GTTGGAAAG A CG ATCACG 2880 

VADVTAQKP-YTXiTVVC KTIT 940 

GiyUVCTTGXX^GGCGAACGTATCATCTAOGACAT^ 2940 

V T CQG E RH I YD MN G R R I* A A G 960 

CGCAACACA G 'rit» U ' in AC^^ S00O 

RNTVVYTAQGGYYAVMVVVD 980 

CGC^GTCITACGTAGAGAAACTCGCTOT 3060 

G KSYVEKIiAVK* .991 

fiTGCAGACACTT'TTAATATAGCTCTGTAATTGTC 3094 



[Translation done.] 



